DEPARTMENT OF MATHEMATICS AND STATISTICS
MATH 223.3 MIDTERM EXAM ‘ November 1, 2004, 16:30 to 18:00
The marks for each question are shown as [X]. Closed Book. No electronic devices.

The exam is in three parts. Use different Exam Booklets for each separate part and
label the booklets PART A, PART B, and PART C. Please show all of your work.

PART A
Answer the following questions in an Exam Booklet and label it PART A.

J L Find an equation of the plane containing the line x + 2y + 4z =21, x — y + 6z =13
[5] andthelinex=2+3t,y=4,z=-3 + 5t.

i 2. In what direction is the rate of change of f(x,y,z) = xyz smallest at the point
(2, -1, 3)? What is that rate of change?
(3]
4 ol 7 Find the rate of change in f(x, y, z) = xzy + xfz at (2, - 1, 2) with respect to

[5]  distance traveled along the curve o f = 3, z = x in the direction of increasing x.

PART B
Answer ihe foliowing questions in an Exam Booklet and label it PART B.

4, Calculate the normal component ay of the acceleration of a particle if its position
[5]1 isgivenbyx=t"+1,y=2~1,z =1+ 5t t >0 (t being time).

P Ifz=x"+ Xy + }'2 sin (x/y), find all of the first and second partial derivatives.
[5]

~ 6. Find 62/ét)gif z = f(x, ), x = g(r), y = h(r), r = k(s, t) where z = ¢* * ¥, x = 2r + 5,
5] y=2r-5r=tini*+19).

PARTC .
Answer the following questions in an Exam Booklet and label it PART C.
Ll s
\/ L Calculate the unit vectors T, N, and B for the curve x =cost,y=sint, z=t.
[5]

#8.  (a) Find all critical points of f(x, y)=x> +Yy° - 3x — 3y + 2 in the disc x> +y* < 1.
a [10] (b) Use the parametric equations x = cos (8), y = sin (8) to find maximum and
minimum values of f on x™ + yz = 1.
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